We report the chemotherapeutic effect of itraconazole in chronic chagasic patients. The efficacy of treatment was analyzed by xenodiagnosis (XD), conventional serology (CS) and antibody dependent-complement mediated lysis test (CoML). Twenty chronic chagasic persons from endemic areas of Chile were grouped according to the results of xenodiagnosis (XD) performed before therapy. The follow-up of patients was performed at an average time of 42 months after treatment. No significative statistical differences were observed in the result of ELISA and Indirect Immunofluorescence test performed on sera before and after therapy with itraconazole. In the group of patients with positive XD before therapy, sera from six of them displayed lytic activity against Trypanosoma cruzi. The lytic activity of only one of these sera became negative after therapy. In relation to XD, five of those patients showed a positive tests at least once during the follow-up period. In the group of ten patients with negative XD before therapy, sera from eight of them displayed lytic activity. At the end of the follow-up period seven of them became negative. Nine of the ten patients maintained their original condition with respect to XD. These results suggests that parasitaemia level before therapy condition could be an important parameter to consider in the chemotherapy of chronic Chagas disease.
INTRODUCTION
T rypanosoma cruzi infection provokes an acute phase characterized by a great number of circulating parasites, following by a chronic phase with subpatent parasitaemia and scanty cellular parasitism (Wendel et al., 1992) . The immune response against T. cruzi, allows the control of exponential parasites growth during the acute phase (Brener, 1980) . In the chronic phase the immune response prevents the re-activation of the infection, but several studies show that it is unable to eradicate the parasite in the chagasic patient (Barousse et al., 1980 ; Brener, 1980) . * Department of Biochemistry, North Campus, Faculty of Medicine, University of Chile, Santiago-Chile, Independencia 1027 -Fax : 56-2 (7355580). ** Unit of Parasitology, South Campus, Faculty of Medicine, University of Chile, Santiago-Chile, Gran Avenida 3100 -Fax : 56-2 (5562659). Correspondence : Dr. Gittith Sánchez P., Departament of Biochemistry, North Campus, Faculty of Medicine, University of Chile, Santiago-Chile, Independencia 1027 -Fax : 56-2 (7355580). The existence of two types af antibodies in chronic chagasic patients have been demonstrated. Lytic antibodies associated with protection, are able to bind to live trypomastigotes and can be detected by antibody dependent complement-mediated lysis test (CoML), (Krettli & Brener, 1982) . On the other hand, conventional antibodies are not protective but are useful for disease diagnosis (Brener, 1980) . The existence of lytic antibodies had been considered as an indicator of active infection and its absence after chemotherapeutic treatment would indicate cure (Brener & Krettli, 1990) . Drugs (Rochagan 1 , Radanil 1 , Lampit 2 ) utilized in the last decades for antichagasic treatment are potentialy toxic compounds that present diverse secondary manifestations and they are only recommended for acute cases since they play a limited role in the specific treatment of chronic cases (Apt et al., 1986 ; Galvao et al., 1993 Itraconazole, a synthetic imidazole, was shown to be highly effective against T. cruzi both in vivo and in vitro experiments (McCabe et al., 1986) . In the present study the efficacy of itraconazole on chronic chagasic patients is evaluated by means of xenodiagnosis, conventional serology and lytic antibodies detection.
Résumé : EFFET DE L'ITRACONAZOLE SUR LES TAUX D'ANTICORPS LYTIQUES DANS LA MALADIE DE CHAGAS CHRONIQUE

MATERIAL AND METHODS
CONVENTIONAL SEROLOGY TECHNIQUES I n order to classify the sera as seropositive or sero negative for Chagas disease, indirect immuno fluorescence (IFI) (Camargo, 1979) test and ELISA test (Voller, 1975) were used. It was considered a posi tive reaction when the titres were equal or higher than 1/20 (IFI) and a discriminative limit of positivity, when the product of the mean arithmetic of negative controls was more than three standard deviations for ELISA. XENODIAGNOSIS Xenodiagnosis (XD) was applied as described (Schenone et al., 1974) . Two boxes (each containing seven nymphs of Triatoma infestans third or fourth instar) were applied before therapy and four boxes after the rapy follow up. The faecal content of the bugs was examined 30, 60 and 90 days after their application.
SERA
Sample from twenty individuals average aged 31 years seropositive for Chagas' disease were taken from dis tinct areas of Chile. Before therapy, ten of them showed positive xenodiagnosis (Group A) and ten of them negative xenodiagnosis (Group B). All individuals were properly informed about the protocol and accepted to be included voluntary in this study. The present investigation was aproved by the Ethic Com mittee of Physicians (Santiago, Chile). DRUG Itraconazole (Sporanox 1 ) in tablets of 100 mg was given as a single daily dose of 6 mg/kg for 120 days (Apt et al., 1993) . The average follow-up period was of 41 and 43 months after treatment for Groups A and B, respectively.
PARASITES
Trypomastigotes were obtained from a Vero cell cul ture in RPMI-1640 medium supplemented with 10 % foetal bovine serum at 37 °C in 5 % C0 2 . Parasites were collected five days after infection from the supernatant. The strain used (MF) was obtained from a chronic case of Chagas disease in the Metropolitan Region of San tiago, which was a mixture of zymodemes z2 bol and 3. Janssen Laboratory, Belgium.
z1, but the stock maintained in Vero cell cultures, are classified as zymodeme 1, presumably because z1 clone is selected by this biological system (Wallace et al., 1995) .
ANTIBODY-DEPENDENT COMPLEMENT MEDIATED LYSIS TEST
It was performed as previously described (Krettli et al., 1982) . Briefly, 50 µl of trypomastigote forms (5 x 10 6 parasites/ml) were incubated with 50 gl of chagasic serum for 40 min at 37 °C. The total volume was divided in two aliquots: one half was incubated with an equal volume of inactived complement and the other half with the same volume of active complement for 40 min at 37 °C. The contents of the tubes were counted in a haemocytometer. The assays were consi dered positive when the percentage of lysis was higher than 20 %. All assays were performed in duplicate and always included positive and negative controls. Fresh human sera were used as source of complement, and were stored in small aliquots at -82 °C until use. (Sdenecor & Cochran, 1967 ) of our results of conventional serology by IFI and ELISA, demonstrate that no significant differences exist between specific antibodies levels before and after antichagasic treatment (not shown). Table I shows the follow-up period of 11 and 41 months by antibodydependent complement-mediated lysis test of ten chronic chagasic patients, whose XD were positive before therapy with itraconazole (Group A). In this Group, sera from six of them showed lytic acti vity before therapy and this condition was maintained until 36 months after treatment. The same analysis per formed at 41 months, after the start of therapy, revealed that only one of the six cases present negative lytic activity. In relation to XD test, five patients presented, at least one, positive test during the follow-up period (data not shown). Table II shows the follow-up period of 11 and 43 months, after the start of therapy performed in the Group of chronic chagasic patients with negative XD before therapy. As can be observed, sera from eight patients displayed lytic activity before treatment. As detected in the first follow-up period, the lytic activity of four of the ten (cases 1, 3-5) became negative and this condition was maintained until the last follow-up period of 43 months. Nevertheless, one of them decreased its lytic activity to almost negative level (case 6). In the second follow-up period indeed the case 6 is negative, and two new cases changed from positive to negative lytic activity (cases 7 and 8), main taining this condition until the last follow-up period. 1  45  60  5  89  36  36  40  34  2  22  68  8  61  32  40  40  35  3  11  67  8  55  31  44  39  55  4  47  52  12  47  32  34  40  32  5  12  88  12  43  32  50  40  2  6  15  74  13  48  32  32  40  31  7  42  3  6  5  35  10  43  2  8  44  5  14  5  35  16  43  3  9  45  10  12  20  35  5  43  5  10  33  7  15  7  35  2  43  10  Average  32  11 33 41 Only one of these patients with positive lytic serum (case 2), remained positive during all the period of the investigation. Nine of ten patients maintained the ori ginal negative XD during the follow-up period.
RESULTS
S tatistical analysis
DISCUSSION chronic phase of Chagas disease. Therefore, an interesting approach has been the search for new therapeutic agents which are also available for the treatment of others diseases that can be active against T. cruzi (Apt et al., 1994) . The problem in the evaluation on the efficacy of new drugs for anti-chagasic treatment is the absence of a clear criteria of cure after treatment. CoML had been utilized by diverse authors and has been pointed out as useful tool for follow-up studies. In relation to the results of conventional serology, several hypothesis had been proposed to explain the fact that conventional serology remains positive for long periods in treated individuals that had negativized parasitological tests. One of these hypothesis states that T. cruzi antigens might be sequestrated by dendritic spleen cells. These antigens would maintain an antigenic stimulus during several months after cure. On the other hand, it has been postulated that anti-idiotype raised during the immune response against the parasite, might be maintaining the positive conventional serological tests (Andrade et al., 1988; Gazzinelli et al., 1988) . The results presented in this work show that the CoML test could be a valuable tool to follow-up the treat ment efficacy with a new drug in chronic chagasic patients. Nevertheless, it is worth to point out that important differences exist depending on the xeno diagnosis status of infected persons under study. Although XD has a limited sensibility to detect para sitemia in the chronic phase of the disease (Schenone et al., 1974) , the present study allowed to demonstrate that the treatment with itraconazole reduced conside rably the parasitaemia in five of the ten cases. It is notably that the group of chronic chagasic that can not be evaluated post-therapy by XD since this test is nega tive before treatment, lytic antibody became an impor tant tool to evaluate treatment efficacy.
Our results show that in the group of patients with positive XD test before treatment only one of the six patients with positive CoML test became negative after Parasite, 1997, 4, 259-262 Mémoire 41 months of the treatment. In contrast, in the negative XD test group before therapy, the CoML test became negative in seven of eight patients after 41 months of drug treatment. It is interesting to observe that precisely in this second patient group the major percentage of lytic sera before therapy was found. This result reinforces the idea that the low parasitaemia level is being controled by a lytic antibodies response by a still unknown mechanism (Sanchez et al., 1995) . This fact strongly suggest that itraconazole might be more effective in those cases of chronic chagasic patients with low parasitaemias since circulating parasites were not detected by XD test. This is in agreement with previous works of our laboratory (Sanchez et al., 1995 ; Apt et al., 1994 ). An other interesting point to mention, is that all the cases in which positive lytic sera change to negative lysis, they remain in this condition until the final follow-up period and they did not revert to the previous positive condition. This fact strongly suggest that in those cases the itraconazole treatment was successful (cases 1,3-7) in the elimination of the parasite infection, and also suggest that once the parasite disappear, the lytic immune response also decline.
However to confirm this hypothesis should be necessary to follow up thoses patients for a longer period.
